Obesity, syndrome X, and diabetes: the role of HISS-dependent insulin resistance altered by sucrose, an antioxidant cocktail, and age.
Absence of meal-induced insulin sensitization (AMIS) results in a predictable progression of dysfunctions, including postprandial hyperglycemia, compensatory hyperinsulinemia, resultant hyperlipidemia, increased oxidative stress, and obesity, progressing to syndrome X and diabetes. To test the 'AMIS syndrome' hypothesis we used 3 known means of producing graded and progressive changes in meal-induced insulin sensitization in rats. We used an aging model (9, 26, and 52 weeks), associated with a slow development of AMIS; a low-dose sucrose supplement model to accelerate the development of AMIS; and an antioxidant cocktail (S-adenosylmethionine, vitamin E, and vitamin C) to protect against the effect of the sucrose on meal-induced insulin sensitization. Adiposity was assessed from weighed regional fat masses and bioelectrical impedance. AMIS developed with age, was increased by sucrose supplementation, and was inhibited by the antioxidant cocktail. AMIS correlated with postprandial hyperglycemia, hyperinsulinemia, hyperlipidemia, and with adiposity (r2 = 0.7-0.8) regardless of age or nutrient status. The range of degrees of AMIS, established over time with these models, afforded the tool with which to test the AMIS syndrome and further the argument that AMIS is the first metabolic defect that cumulatively leads to a predictable series of homeostatic disturbances and dysfunctions, including obesity and type 2 diabetes.